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Transla-blon of Japanese Laid-open Utility Model Sho 61-53857 

Specification 

1. Title of the Utility Model 

Electrode substrate 

2 . Claims 

1. An electrode siobstrate characterized in that a 
resin layer including an opening portion for housing an 
electrode active material is disposed on one surface or both 
surfaces of a conductive thin plate and a resin adhesion 
function is provided between each thereof. 
3- Detailed Description of the Utility Model 

<Technical Field> 

The present utility model relates to a structure of 
an electrode substrate for facilitating the manufacture of a 
battery and the realization of a thinner battery. 

<Prior Art> 

There has conventionally been studied a technique for 
manufacturing a battery in the form of a flat thin plate by 
using an electrode substrate formed by depositing an electrode 
active material on a metal or plastic thin plate by screen 
printing^ gravure printing, vapor deposition or sputtering etc. 
After stacking electrode substrates produced in this manner 
with electrolyte interposed therebetween, the periphery is 
adhered at a normal temperature or a temperature close to a 
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normal temperature, thereby to produce a battery in a flat 
plate form. Also, a battery in a flat plate foim may be 
produced by providing an adhesive on a thin plate and binding 
two of such thin plates. Since a battery in a flat plate form 
usually includes an aqueous solution of ammonium chloride or a 
non-aqueous organic liquid electrolyte such as propylene 
carbonate as an electrolyte, a high temperature cannot be 
applied for sealing the battery in the flat plate foirm. 
Therefore, a variety of improvements are required for a 
sealing structure of the battery in the thin and flat plate 
form. In a battery having a resistance to high temperatures 
that does not cause changes in properties or shapes under high 
temperatures of 100 ""C or higher, such as a battery using a 
solid electrolyte as an electrolyte, a high temperature 
sealing material of heat-adhering or thermosetting type can be 
used in the manufacture process, thereby to facilitate the 
manufacture process. However, application of such a 
manufacture technique to the battery in the thin and flat 
plate form has not been sufficiently considered. 
<Object of the Utility Model> 

The present utility model has an object to provide an 
electrode substrate facilitating the manufacture of a thin 
battery that is not affected under a high temperature in the 
manufacture process. 

<Description of the Constitution and the Effect> 
In order to achieve the above object, an electrode 
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substrate according to the present utility model has 
characteristics in that a resin layer that can be heat-adhere 
or thennoset is disposed on one surface or both surfaces of a 
conductive thin plate made of a metal or a conductive resin 
etc., the thin plate is exposed inside an opening for housing, 
an electrode active material formed on the resin layer, and an 
electrode active material is carried thereon. A battery in a 
thin and flat plate form can be manufactured by stacking and 
adhering such substrates into one unit with the resin layer 
described above. 

According to the present utility model, stable 
electric and mechanical characteristics can be maintained even 
when the electrode substrate is heated to a heat-adhering or 
thermal curing temperature of the resin layer, thereby greatly 
facilitating the manufacture of a thin battery. 

<Exam.ples> 

FIG. 1 (A) and (B) are plan view and a sectional view 
showing an electrode substrate according to one example of the 
present utility model. An electrode substrate 1 is formed by 
disposing in a layer form a heat-adhering resin 4 having 
openings 3 for housing an electrode active material on both 
surfaces of a conductive thin plate 2 made of a metal carbon 
or a conductive resin etc. As the heat-adhering resin 4, an 
ethylene-vinyl acetate copolymer resin and the like is used; 
however, a thermosetting resin such as precured epoxy resin 
and the like can also be used. Further, a surface of the thin 



-4- 



plate 2 is exposed in the openings 3 formed and arranged in a 
lattice form on the heat-adhering resin 4 . On one surface of 
the electrode substrate 1, a positive electrode active 
material 5 is filled singly or with a conductive agent or an 
additive for improving the utilization ratio of the active 
material. For filling the positive electrode active material 
5, screen printing method, application method or vapor 
deposition method etc. is used. In the openings 3 on the 
other surface of the electrode substrate 1, a negative 
electrode active material 6 is filled in the same manner as 
the positive electrode active material 5. In this case, the 
heat-adhering resin 4 in the periphery serves as a dam for 
preventing the active materials 5 and 6 from flowing out. The 
active materials 5 and 6 are adhered to the thin plate 2 in 
the openings 3, and housed and retained by drying and baking 
process. 

FIG. 2 is a sectional view showing another example of 
the present utility model. Resin layers 7 having openings for 
housing an electrode active material are disposed on both 
surfaces of a conductive thin plate .2, and a positive 
electrode active material 5 is filled in openings of one of 
the surfaces and a negative electrode active material 6 is 
filled in openings on the other surface in the same manner as 
in FIG. 1. Heat-adhering resins 4 having openings slightly 
larger than those of the resin layers 7 are deposited on the 
resin layers 7 on both surfaces. The resin layers 7 act 
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effectively for forming openings into which an electrolyte and 
a separator are inserted when a thin battery is produced by 
laminating electrode substrates^ as well as for preventing 
contact of the conductive thin plates 2 between each thereof 
when the electrode substrates are heat-adhered. 

FIG. 3 is a sectional view showing still another 
example of the present utility model. On one surface of a 
conductive thin plate 2, a heat-adhering resin 4 having 
openings in which a surface of the conductive thin plate 2 is 
exposed is disposed in a layer form, and a positive electrode 
active material 5 (or a negative electrode active material) is 
filled into the openings. 

On the other hand, on the other surface of the 
conductive thin plate 2, a resin layer 9 having openings 8 
having a small diameter in which a surface of the conductive 
thin plate 2 is exposed is disposed in a layer form. These 
openings 8 are used as terminals for taking out an electric 
current to the outside. 

FIG. 4 is a sectional view of an electrode substrate 
showing still another example of the present utility model. 
In the electrode substrate according to this example, a resin 
layer 7 having openings in which a positive electrode active 
material 5 (or the negative electrode active material) is 
filled and a heat-adhering resin 4 deposited thereon are 
provided on one surface of a conductive thin plate 2 in the 
same manner as in FIG. 2, and a resin layer 9 and openings 8 
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as shown in FIG. 3 are provided on the other surface thereof. 

FIG. 5 is a sectional view showing one example of a 
battery in a thin and flat plate form in which the respective 
electrode substrates 1 described above are combined and 
laminated. This battery has a structure in which three layers 
of electrode substrates 1 are stacked, the electrode substrate 
1 in the center is an electrode substrate as shown in FIG. 2, 
and the electrode substrates 1 laminated thereon are electrode 
substrates as shown in FIG. 3. In openings formed on the 
heat-adhering resins 4 on the electrode substrate 1 in the 
center, an electrolyte 10 or a separator containing an 
electrolyte 10 is housed. The respective electrode substrates 
1 are adhered into one body by heating the heat-adhering 
resins 4 to an adhere temperature. The electrode substrate 1 
as shown in FIG. 1 may be used as the electrode siobstrate 1 in 
the center in place of that shown in FIG. 2, and another 
structure may be taken in which the electrode substrates 1 of 
FIG. 2 are stacked on both surfaces of the electrode substrate 
of FIG. 1, and further the electrode substrates 1 of FIG. 3 
are disposed on both the outer surfaces thereof. Connection 
of the electrode to the outside is performed via the openings 
8. 

As the electrode active materials 5 and 6, lead, lead 
dioxide, manganese, manganese compounds, expanded graphite etc. 
are used. Also, as the resin layers 7 and 9, those that do 
not adhere at the time of heat-adhering of the heat-adhering 
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resin 4 are preferable, and epoxy resins, polyimide resins and 
other organic polymer resins are used. 
4. Brief Description of the Drawings 

FIGS. 1 to 4 are views illustrating the constitutions 
of the electrode substrates according to examples of the 
present utility models. 

FIG. 5 is a view illustrating the constitution of a 
thin battery manufactured by using the electrode substrates 
according to the above examples. 

1 . Electrode substrate 

2. Conductive thin plate 

3 . Opening 

4. Heat-adhering resin 

5. Positive electrode active material 

6. Negative electrode active material 

7. Resin layer 

8 . Opening 

9. Resin layer 

10. Electrolyte 



^mmm 



-; 53857 



©Int.Cl." 

H 01 M 
H 01 M 



® ^jkm^m^m^Jk^ c u ) m6^ - 53857 



4/70 
4/72 



6821-5H 
6821-5H 



PBfP6i^(i986)4;giie 



®^ m ^59-139478 
®m m PS59(1984)9^13a 

^ m 7t m 
-f - T-^^^a 



1. ^m<^^m^ 

:^mmiri mm commit Rv^mr^^^m^ 
#x 7t « ^ ^ ^ ^ s ^ -a- X -t- © M « « ^ # A 



(1) 



l!if61-53857 



x^<tT ^ ^ ^ ^TkMW.-^ ^ \£ \^ :^ — ^ 

(2) :5JL7 



iB^M^ffl BSfD 6 1- 53857 



:(i^m it> X m M '/C :^ o 

<mmn> 



(3) 



(4) » 



iS^BB^ffi BH fO 6 1- 53857 



ti'c\^^o mmm ? (rtnmmm^mm L-cmMm 
mm 4 m^f^vcitjEmm^m 5 c x 

m^2(DPrmy!>^m2mtmM^iEm^%)^5 ex 




(5) 



520 



mm L.^mM^m-RmMcD i ^mm^^-rmmm 

nm-^m i t L-rrj: t'i^om^s^ i 2m(D 
m 1 m(^n^^^ i (Drnm^m 2 mconm^M 1 
mm L^m^t-t ^ ^ ^ ^-^ t &o mm(D^m&^ 

(6) 521 




iSiSSmm Bgf0 6 1- 53857 

. . — IfTI 



10 - mM'Mo 



(7) 



522 



(A) 



□ □DDD 

□ □ODD 





^m^m HgfD 61- 53857 




